Cardiovascular and renal complications of type 2 diabetes in obesity: role of sympathetic nerve activity and insulin resistance.
Overweight and obesity is a growing "world-wide epidemic problem". Because as many as, two-thirds of the adult population and a growing number of children are overweight. The prevalence of diabetes, especially type 2 diabetes and hypertension have significantly increased with the prevalence of obesity. Obesity accompanying type 2 diabetes and hypertension are known to be closely linked with insulin resistance and elevated sympathetic nervous activity. It has been well documented that obesity, hypertension, and diabetes are high risk factors for subsequent cardiovascular and renal complications. Many patients are both diabetic and hypertensive, while they are obese, but not all diabetic patients have hypertension, indicating that insulin resistance is not only a mechanism for blood pressure elevation in diabetic-hypertensive patients. Several investigators have reported that sympathetic nervous activation relates to cardiovascular complications in patients with hypertension, diabetes, and obesity, and that sympathetic nerve activity accompanying insulin resistance is closely linked with left ventricular hypertrophy in healthy subjects. In addition, sympathetic nerve activation may predict future renal injury in healthy normotensive subjects. These findings suggest that elevated sympathetic nerve activity associated with insulin resistance may contribute to the onset and maintenance of cardiovascular and renal complications in diabetes, and hypertension in obesity. Further, genetic polymorphisms of the beta2- and beta3-adrenoceptor gene have been associated with type-2 diabetes and insulin resistance in many epidemiological studies and might be another factor responsible for the close relationship between insulin resistance and heightened sympathetic nerve activity. Thus, focusing on the interactions between insulin resistance, sympathetic nervous activity and beta-adrenoceptor polymorphisms might help in understanding the precise relationships between insulin resistance and sympathetic nerve activity in type 2 diabetes and obesity-related hypertension. The purpose of this article is to provide a synthesis of the current findings on the mechanisms of the onset and maintenance of cardiovascular and renal complications in obesity, diabetes and hypertension. A better understanding of the relationships of sympathetic nervous system activity and insulin resistance might help with the clinical treatment of diabetes and hypertension in obesity. Further, to clarify the pathogenesis and mechanisms of the association between obesity, diabetes, and hypertension may lead to reductions in cardiovascular and renal risk.